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Appl. No. 10/765,970 
Amendment dated March 1 5, 2005 
Reply to Office Action of October 15. 2004 

Amendments to the Claims: 

The listing of claims will replace all prior versions and listings of claims in the 
application. 

Listinc of Claims: 

Claim 1 (Original). A magnetoresistance device comprising a substrate, a lower 
layer formed on the substrate, and a magnetoresistance structure formed on the lower 
layer, 

wherein the lower layer is formed of amorphous ZrJK\^^^{0<x<^) or Zr^l^.xOy 
(0<x<1, 0<y<1). 

Claim 2 (Original). The device of claim 1 , further comprising an upper layer 
fomried on the magnetoresistance structure, the upper layer formed of amorphous 
Zr/.l,.,(0<x<1) or Zr^l,.,©, (0<x<1, 0<y<1). 

Claim 3 (Currently amended). The device of claim 1 , wherein the 
magnetoresistance structure comprises: 

a first ferromagnetic layer of which magnetization direction is varied by an 
applied magnetic field; 

a spacer layer formed on the first ferromagnetic layer, the spacer layer formed of 
an nonmagnetic material; 

a second ferromagnetic layer formed on the spacer layer, the second 
ferromagnetic layer of which magnetization direction is fixed; and 

a s e mi"ferromagn e t i c anti-ferromaanetic layer formed on the second 
ferromagnetic layer, the s e m i "ferromagn e t i c anti-ferromaanetic layer for fixing the 
magnetization direction of the second ferromagnetic layer. 
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Claim 4 (Currently amended). The device of claim 2. wherein the 
magnetoresistance structure comprises: 

a first ferromagnetic layer of which magnetization direction is varied by an 
applied magnetic field; 

a spacer layer formed on the first ferromagnetic layer, the spacer layer formed of 
an nonmagnetic material; 

a second ferromagnetic layer formed on the spacer layer, the second 
ferromagnetic layer of which magnetization direction is fixed; and 

a s e m i "f e rromagn e t i c anti-ferromaanetic layer formed on the second 
ferromagnetic layer, the s e m i ^f e rromagn e t i c anti-ferromagnetic layer for fixing the 
magnetization direction of the second ferromagnetic layer 

Claim 5 (Currently amended). The device of claim 1 . wherein the 
magnetoresistance structure comprises: 

a s e m i ^f e rromagn e tic anti-ferromagnetic layer; 

a first ferromagnetic layer formed on the semi-f e rromagn e tic anti-ferromagnetic 
layer, the first ferromagnetic layer of which magnetization direction is fixed by the 
s e m i "f e rromagn e tic anti-ferromaonetic layer; 

a spacer layer formed on the first ferromagnetic layer, the spacer layer formed of 
an nonmagnetic material; and 

a second ferromagnetic layer formed on the spacer layer, the second 
ferromagnetic layer of which magnetization direction is varied by an applied magnetic 
field. 

Claim 6 (Currently amended). The device of claim 2, wherein the 
magnetoresistance structure comprises: 

a s e m i "f e rromagn e t i c anti-ferromagnetic layer; 



Page 4 of 17 



Appl. No. 10/765,970 
Amendment dated March 15. 2005 
Reply to Office Action of October 15, 2004 

a first ferronnagnetic layer formed on the s e m i ^f e rromagn e t i c anti-ferromagnetic 
layer, the first ferromagnetic layer of which magnetization direction is fixed by the 
s e mi-ferromagn e tic anti-ferromaanetic layer; 

a spacer layer formed on the first ferromagnetic layer, the spacer layer formed of 
an nonmagnetic material; and 

a second ferromagnetic layer formed on the spacer layer, the second 
ferromagnetic layer of which magnetization direction is varied by an applied magnetic 
field. 

Claim 7 (Currently amended). The device of claim 1, wherein the 
magnetoresistance structure comprises: 

a first ferromagnetic layer of which magnetization direction is varied by an 
applied magnetic field; 

a tunneling barrier layer formed on the first ferromagnetic layer; 

a second ferromagnetic layer formed on the tunneling barrier layer, the second 
ferromagnetic layer of which magnetization direction is fixed; and 

a s e mi^f e rromagn e t i c anti-ferromaanetic layer formed on the second 
ferromagnetic layer, the s e m i ^f e rromagn e tic anti-ferromagnetic layer for fixing the 
magnetization direction of the second ferromagnetic layer. 

Claim 8 (Currently amended). The device of claim 2, wherein the 
magnetoresistance structure comprises: 

a first ferromagnetic layer of which magnetization direction is varied by an 
applied magnetic field; 

a tunneling barrier layer formed on the first ferromagnetic layer; 

a second ferromagnetic layer formed on the tunneling barrier layer, the second 
ferromagnetic layer of which magnetization direction is fixed; and 
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a s e mi"f e rromagnetic anti-ferromagnetic layer formed on the second 
ferromagnetic layer, the s e m i ^f e rromagn e t i c anti-ferromaanetic layer for fixing the 
magnetization direction of the second ferromagnetic layer. 

Claim 9 (Currently amended). The device of claim 1 , wherein the 
magnetoresistance structure comprises: 

a semi"f e rromagn e tic anti-ferromaanetic layer; 

a first ferromagnetic layer formed on the s e mi->f e rromagn e tic anti-ferromaanetic 

layer, the first ferromagnetic layer of which magnetization direction is fixed by the 

s e mi-f e rromagnetic anti-ferromagnetic layer; 

a tunneling barrier layer formed on the first ferromagnetic layer; and 

a second ferromagnetic layer formed on the tunneling barrier layer, the second 

ferromagnetic layer of which magnetization direction is varied by an applied magnetic 

field. 

Claim 10 (Currently amended). The device of claim 2, wherein the 
magnetoresistance structure comprises: 

a s e mi"f e rromagnet i c anti-ferromaanetic layer; 

a first ferromagnetic layer formed on the s e mi-ferromagn e tic anti-ferromagnetic 

layer, the first ferromagnetic layer of which magnetization direction is fixed by the 

s e mi"f e rromagn e t i c anti-ferromagnetic layer; 

a tunneling barrier layer formed on the first ferromagnetic layer; and 

a second ferromagnetic layer formed on the tunneling barrier layer, the second 

ferromagnetic layer of which magnetization direction is varied by an applied magnetic 

field. 
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Claim 1 1 (Original). A magnetoresistance device comprising a substrate, a 
nnagnetoresistance structure formed on the substrate, and an upper layer formed on the 
magnetoresistance structure, 

wherein the upper layer is formed of amorphous Zr^l^.^ (0<x<1) or Zr^Al^.x^y 
(0<x<1, 0<y<1). 

Claim 12 (Currently amended). The device of claim 11, wherein the 
magnetoresistance structure comprises: 

a first ferromagnetic layer of which magnetization direction is varied by an 
applied magnetic field; 

a spacer layer formed on the first ferromagnetic layer, the spacer layer formed of 
an nonmagnetic material; 

a second ferromagnetic layer formed on the spacer layer, the second 
ferromagnetic layer of which magnetization direction is fixed; and 

a s e m i -f e rromagn e tic anti-ferromagnetic layer formed on the second 
ferromagnetic layer, the s e mi-f e rromagn e tic anti-ferromaanetic layer for fixing the 
magnetization direction of the second ferromagnetic layer. 

Claim 1 3 (Currently amended). The device of claim 1 1 , wherein the 
magnetoresistance structure comprises: 

a s e mi"f e rromagn e t i c anti-ferromagnetic layer; 

a first ferromagnetic layer formed on the s e mi^f e rromagn e t i c anti-ferromagnetic 
layer, the first ferromagnetic layer of which magnetization direction is fixed by the 
s e m i ^f e rromagn e t i c anti-ferromaanetic layer; 

a spacer layer formed on the first ferromagnetic layer, the spacer layer formed of 
an nonmagnetic material; and 
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a second ferromagnetic layer formed on the spacer layer, the second 
ferromagnetic layer of which magnetization direction is varied by an applied magnetic 
field. 

Claim 14 (Currently amended). The device of claim 1 1 , wherein the 
magnetoresistance structure comprises: 

a first ferromagnetic layer of which magnetization direction is varied by an 
applied magnetic field; 

a tunneling barrier layer formed on the first ferromagnetic layer; 

a second ferromagnetic layer formed on the tunneling barrier layer, the second 
ferromagnetic layer of which magnetization direction is fixed; and 

a s e m i "f e rromagn e t i c anti-ferromagnetic layer formed on the second 
ferromagnetic layer, the s e m i "f e rromagn e t i c anti-ferromagnetic layer for fixing the 
magnetization direction of the second ferromagnetic layer. 

Claim 15 (Currently amended). The device of claim 1 1 , wherein the 
magnetoresistance structure comprises: 

a sem i "f e rromagn e t i c anti-ferromagnetic layer; 

a first ferromagnetic layer formed on the s e mi^f e rromagn e tic anti-ferromaanetic 

layer, the first ferromagnetic layer of which magnetization direction is fixed by the 

sem i "ferromagn e tic anti-ferromagnetic layer; 

a tunneling barrier layer formed on the first ferromagnetic layer; and 

a second ferromagnetic layer formed on the tunneling barrier layer, the second 

ferromagnetic layer of which magnetization direction is varied by an applied magnetic 

field. 
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Claim 16 (Currently amended). A magnetoresistance device comprising a 
magnetoresistance structure formed of a fixed layer of which magnetization direction is 
fixed by a s e m i ^f e rromagn e tic anti-ferromagnetic layer, a free layer of which 
magnetization direction is varied, and a tunneling barrier layer formed between the fixed 
layer and the free layer, 

wherein the tunneling barrier layer is formed of at least one selected from the 
group consisting of Zf/tt^G y (O^X'^I, 0<y<1), T i^li.xOy(0<x<1, 0<y<l)Tand Nb^l^.^Oy 
(0<x<1, 0<y<1). 

Claim 17 (Currently amended). The device of claim 16, wherein the 
magnetoresistance structure comprises: 

a first ferromagnetic layer of which magnetization direction is varied by an 
applied magnetic field; 

the tunneling barrier layer formed on the first ferromagnetic layer; 

a second ferromagnetic layer formed on the tunneling barrier layer, the second 
ferromagnetic layer of which magnetization direction is fixed; and 

a s e m i -f e rromagn e t i c anti-ferromagnetic layer formed on the second 
ferromagnetic layer, the sem i ^f e rromagn e tic anti-ferromagnetic layer for fixing the 
magnetization direction of the second ferromagnetic layer. 

Claim 18 (Currently amended). The device of claim 16, wherein the 
magnetoresistance structure comprises: 

a s e mi^f e rromagn e t i c anti-ferromagnetic layer; 

a first ferromagnetic layer formed on the s e mi^f e rromagn e tic anti-ferromagnetic 
layer, the first ferromagnetic layer of which magnetization direction is fixed by the 
s e mi"ferromagn e t i c anti-ferromaonetic layer; 

the tunneling barrier layer formed on the first ferromagnetic layer; and 
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a second ferromagnetic layer formed on the tunneling barrier layer, the second 
ferromagnetic layer of which magnetization direction is varied by an applied magnetic 
field. 
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